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Microfcopical Obfervations from M. Leeuwenhoeck, concern¬ 
ing Blood, Milk, Bones, the Brain, Spitle, and Cuticula, &c. 
communicated by the Jaid Obferver to the Publifher in a 
Letter > dated June i. 1674. 


Sir , 

Y Ours of zf of April laft was very welcome to me •„ 
Whence I underftood with great contentment, that my 
Microfcopical Communications had not been unacceptable to 
you and your Philofophical Friends ; which hath encouraged 
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to profecute fuch Obfervations, concerning which I /hall 
at preftnt impart to you v/hat follows: 

j, The fmall Red Globuls in the Blood, formerly fpoken 
of*, are heavier than the Cryftailine liquor in 
Sce^Ai m 6 . lot. they are carried, becaufe foon after that 

*' " J " the Blood is let out of the Veins, thofe Globuls 

by little and little fubfldc towards the bottom ; and being made 
up of foft fluid Corpufcles, and many lying upon one another, 
they do unite themfelves clofe together, and by this clofe con¬ 
junction the Blood that is under the iurface alters its colour, 
and becomes dark-red of blacki-h ; as I have obferved feveral 
times : of which I take the rcafon to be, (with fubmiflion to 
better Judgments) that the Air cannot move every way round 
about the Globuls, and hits as ’twere againft a clofe darkiih 
body. Touching the Florid red colour of the furface of the 
Blood expofed to the Air, that comes, in my opinion, from 
hence, that the uppermojl Globuls are not prefs’d, and there¬ 
fore retain their nature, and the Globuls Jubjacent to the upper- 
moft lye clofe togerher, by reafon of which clofe conjunction 
the Air or Light cannot penetrate through them, but is refle¬ 
cted, and fo gives a greater light to, and about, the uppermoft 
Globuls, than they had before the union of the inferiour Glo¬ 
buls ; and this it is that makes them appear more florid. 

2. I fhall herewith communicate the Manner how I have ob- 
ferv’d, among other things. Blood and Milk. I did my felf 
prepare divers forts of very flender hollow Glafs- 
See Fig. I. pjp es> as a B, of which fome were not thicker 
than a mans-hair ; and the flenderer they are, the clearer will 
they make the red Globuls of the Blood appear. But, for feeing 
the Cryftailine water in which thofe Globuls move, and for 
obferving alfo how they fubflde, thefe Pipes may be made 
fomewhat thicker. Having then made ready fuch a fmall 
Pipe, I tye about the uppermoft joynt of ( e. g. ) my thumb 
a firing, as is ufual in opening a Vein of an Arm, and then I 
prick that part of my thumb with a pin, to make it bleed; 
this blood I wipe off, if I intend to keep any for the Air. And 
then I look well to the place prick’t, putting upon that point 
my Glafs-pipe, and withal fqueefing my thumb to prefs out 
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more blood ; which being thus prefs’d out, will in part run 
up into the faid pipe : This pipe with the blood in it, I lay 
upon a piece of white paper, and with my nail break a little 
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piece from it, as Fig; or 3^; and fet it to the pin of my Mi- 
crofcope, having'£rfc a little wetted the pin with my fpStile, 
c>r a little turpentine, to make the pipe ftic-k to it; or elfe I 
take the whole Glais-pipe, and with my hand hold it before 
the Mierofccpe. Now in fuch a Glafs-pipe, the blood on the 
furface, and that which is under it, is airnofl of the fame co¬ 
lour, ahheuch it ftand a pretty while in it, becaufe the Glo- 
buls in the Glafs-pipe are but few, nor lie they fo clofe toge¬ 
ther. The fienderer the pipe is, the higher will the blood 
rife into it. And that the Curious in your parts might them- 
fdvts fee this, I have ufed the freedom of fending you fome of 
the faid’hollow Pipes, by the means of which X hope my a- 
bove-mention’d fpeculations will be verified. 

The red Globuls of the Blood I reckon to be 25000 times 
fmaller than a grain of land 5 which perhaps will to many feem 
incredible : Bui the matter being about figured Bodies, ’tis 
known, that, two Globes being given, the Axis of one where¬ 
of is 1, and that of the other, 20, the proportion between 
their magnitudes is as 1 to 8000 ; Spheres being in a triplicat 
proportion to their Diameters. The fame red Globuls, when 
they are fingle, and flick within, to the fides of the Glafs-pipes, 
will appear white and colourlefs. 

3. Further, if your Curiofity (hall lead you to obferve the 
motion of thofe red Globuls thorow the Cryftallin liquor, be 
pleafed to take one of the thicker fort of thefe pipes: filling 
. it with blood from E to F, and fo putting the lower 
„ee Fig. I. en( j g a little into the flame of a Candle, and clofing 
it hermetically. Which done, fet the pipe upright, with 
the end A upwards, that fo the red Globuls may fink. And 
defiring to fee the motion of thofe Globuls, apply a little 
warmth to the pipe between F, B, making ufe only of a warm 
band ; by which warmth the Air betwixt F, B, muft expand 
itfelf into a greater fpace, and the blood in the pipe will 
be driven up higher •, by which means the red Globuls will in 
part come to move above in the Cryftallin humidity; yet if 
thofe Globuls come to joynthemfelves too clofe together, this 
ObfejvatioH will fail. 
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4 - I have feveral times endeavoured to obferve the pnrts of 
a Bo/’t’, and at firft I imagin'd* I law on the iurface of the 
Shinbone of a Ccw levcral (mail veins (which bone I ftili keep 
by me,) but I have not found it iincc in any other bone. I 
thought likewife, I fnv then alfo, that that Bone coniifted of 
united Giobuis. Afterwards I viewed the Shinbone of a 
Cr/f, in which I found levcral little holes, palling from 
without inwards; and I then imagined, that this Bone had 
divers fmall pipes going longvvaycs: But I have lince obierved 
the ‘Tooth of a Cow and I found it made up of tranlparent Glo- 
bills which I can fee very perfectly. The fame I have ob- 
ferved in Ivory or Elephant s-Teetb. And having fecn this le¬ 
vcral times, I doubt no longer but that all white Bones do 
con lift of tranlparent Giobuis. Which being fo, I am of o- 
pimon, that all things that appear white to our eyes are 
made up of nothing but tranlparent particles lying one up¬ 
on another : Such as are Snow, white Paper, Linnen, white-. 
Clones, white Wood, Scum, beaten Gluts, beaten Rolin, Su¬ 
gar, Salt, See. 

.. Again, I have obferved the Liver of a Sheep, and that of a 
fat pktoric k Cow ; and tney alfo coniifted of very imall Gio¬ 
buis, which appeared lb little as thole of Blood. The Liver 
of the Ccw was ol a Brown-red colour: yet viewing it iu 
my Mifcrofcope, 1 found the particles, which I took from that 
Liver, to have but very little colour, only they were a little 
bright towaids the red edge, and generally belct with very 
fmall Giobuis of blood; and in lome few places the blood lay 
vein-wile. Whence I cannot otberwile judge, but that thele 
imall particles of blooa lay up and down diiperied through 
the Liver out of the veins. 1 cauled part of thole Livers to 
be boyled, efteeming, that by reaton of their natural folt- 
nels, all could not well be obferv’d that might be remarkable 
in it; and I expoted it to dry <Wnewhat hard; and thus in 
both of them 1 did lee the Giobuis; which I intend to obferve 
yet lurther 
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6. The Brains of a Cow being viewed by me, I found the 
White fubflance thereof to be made up alfo of very fine Glo- 
buls. As for the Gray colour of the Brain, I have not as yet 
my felf been able to obferve any thing in it that is particular, 
by reafon of its dulkifhnefs. Now that the Curious may be 
alllited to view the particles of the brain, I herewith fend alfo 
fome Glafs-pipes, by me contrived for that purpofe. A B 

. . is a hollow Glal's-pipe, AC is of the thicknels 

Ig ' ' of a courfe horfe-hair. Its end from A to D, I 

thrufl into the white of the Brain (having firft open’d it with 
a Pen-knife,) and to the open end B, I apply my mouth, and 
there fuck as ftrongly as I can, and during that fudtion I move 
the pipe by thralling it inward and drawing it outward, fo 
that the point A remains Ifill moving in the white matter of 
the Brain : By which means I got a little of that part of the 
* Perhaps it will be jaid, that Brain into my Glafs-pipe, which I view 

~:s much altered and vitiated, obferve again at my nexj conveniency 

7. As to the Marrow of the Back-bone, I found that alfo to 
conlift of very fubtil Globuls; yet fome few Globuls flood out , 
cf a bigger lize : Whence I doubted whether thefe bigger 
Globuls might not be caufed by the labor of my fudtion End 
motion, having ufed the fame way in viewing this Marrow, 
as I did in obferving the Brain. 

8. Having divers times obferved the Flejh of a Cow* I found 
it to conlift of very flender filaments, lying one by the other 
as if moven into a film. I have alfo viewed feveral filaments, 
which were befet with Globuls. Thefe Globuls I judged to 
be blood, and that, pricking our body with a pin without 
hitting a vein, the bloody Globuls did ilfue from between, 
thefe filaments: But this I leave to further confideration. 
Mean time I have with a pins point fever’d thefe filaments from 
one another, and found the lingle ones fo fine, that any of them 
feem’d to me fome 25 times thinner and finer than a hair. Ha¬ 
ving expoled them to my Microfeope, I faw to my won¬ 
der, that they were made up of very fmall conjoined Globuls, 
winch in Imalnefs feem’d to furpafs all the reft. This I took 

notice 
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notice of frequently, being unwilling to take up any thing fbr 
truth, but what I have feen divers times, and in divers parts. 

9. Having view’d fajirtig Spitle , I found in that fluid matter 
carried fome few and thole very l'mall Globuls, of which 1 
obferv’d l'ome to lublide. I law alio therein fever,;! odd par¬ 
ticles, fome of which teem’d to confiif of united GlobuK Bat 
looking upon the Spitle in the afternoon, I found thofe Globuls 
and odd Corpufcles in a greater number. I conclude hence, 
that all Bodies made out of Fluid matter da coniiil of Globuls j 
and am therefore of opinion, that it a drop of water could be 
placed in the free Air, it would be a perfectly round body 
and confequently, when out of any fluid muter in our body 
there are made confident particles, that they alfo mud be pref¬ 
led together on all Ikies: Which preffure I edeem to be grea¬ 
ter in our Body, than if the Water fhould prel's the Air, or 
the Air the Water. And by the fame prelTurc the particles are 
likewil'e prelfed together; whereupon mud alfo enlue the 
roundnefs of their bodies. 

10. The Cuticula or uppermod Skin of our Body ccnfids 
of round parts or l'mall feales, (as far as I have been hitherto 
able to judge :) And I fancy, that the continual growth of this 
Cuticula is made in this manner: \i, for example, you let fall 
Upon a white paper a little drop of Gum-water, the water will 
in a little time fleam away, and the Gum will keep the furface 
of the drop. Now I imagine this Gum-water to be the hu¬ 
mors, that are continually emitted out of our Body, whence the 
humidity blues forth from between all thol'e round particles 
or feales lying dole upon another, and not through pores., as 
many have taught- Like a clofe and well-twilled Cable, upon; 
which powring continually fome water, this water will pals 
through the whole Cable and oufe out at the end ; not palling 
through any pores, but making its way about and between the 
filaments of the Cable, and fo getting out beneath. And the 
courier or more confident matter, which I compare to Gum* 
cleaves to the body, and fo maketh the uppermod ikin, which 
fkin thus grows on f.ora beneath and is worn off from above ; 
And the more tranl'parent thel'e particles are, the whiter is our 
fkin. Which yet are but our conjectures and fufpitions. And the 
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•ike manner of growing I have formerly faid to have placs in 
Plants ; only with this difference, that, when the fu per lice of 
a modi Globul, which is given out of the Plant, is become 
fomewhat ft iff, the moillure is then propelled out of the upper 
end of the plant, and that by a continual luccellion. Which 
kind ofps ogrels of growing I apprehend may in lome manner 
be lecn in the Pith of Wood, in Cork, in. the Pith of Membranes, 
as al to in the White of a of which three laft 1 have fent 

you and your curious Friends fome imall particles, cut off with 
a lharp Pen-knife, thinking it well worth their obfervation. 
Only 1 would here advertd'e, that when any of thefe particles 
is applied to the pin of Inch a kind of Microicope as mine is, 
the lnrtmment may be held within doors and in the (hade, yet 
held to the free Air, as it with a Telelcope you would 
look upon the Stars in the Firmament. 

Other Observations made by Mr. Leeuwenhocck, about Sweat, 
Fatt, Tearcs imparted to the Pub/ijber in a Letter of July 
the 6th 1674. 

j. T Have often viewed the Sweat of my Face, which confifted 
j[ ei a'Cryftallin moillure, in which I law lome, but very 
few, trail (parent Glohuls, as alto a very few, but bigger and 
odd particles of different forms, which latter I efteem to be 
particles lcakd off from the Cuticula or uppermofl fkin. 

2. I have alio obl'erv’d the Sweat of lcveral Horles ; firff 
in Inch, as lweat but a little, yet lo that I could wipe off fome 
drops of Sweat from their heads : In which I law likewiie 
fome Glohuls Jwimming in the CrylVallin humidity, as alfo 
fome odd bigger parts: Hut then in Horles that had labour’d 
harder, or run more violently, and fwcat lo as that white fweat- 
drops run from their body, I law in them a great abundance 
of Glohuls oiov'ng in the Cryftallin moiffure, together with 
feme of thole odd bigger .parts, which I like wile judged to 
be fcaUngs off from the Cutu'ular . 

3. 1 leretolore 1 acquainted you, that I imagined to have 
feen Hair as mule up of united Glohuls, and to have alfo 
obi'erv’d Elephant's hair to conlill of the like, I cannot omit 
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nowto Communicate unto you, that fince/that time I have fee a 
flich Globuls not only in Mans and Horfe-hair, but alfo fre¬ 
quently in the Wool of Sheep and further, that the Root of the 
hair pull’d out of my Eye-brows confifts .altogether of the 
like Globuls. 

4. Having pull’d out of an Elephants-tayl a black Hair, and 
cut tranfverdy from it a thin fcale, I expofed it to my Micro- 
fcope, which reprefented in the thick of that Hair about an 
hundred little fpecks fomewhat whitifh, and in each fpeck a 
black point, and in fome few of thofe black points, a little 
hole ; and this hair confided withal of united Globuls, which 
yet I thought I flaould have found bigger in this thick hair of 
lo bulky a Bead, than indeed they were. This Scale I keep 
dill by me becaufe .of its curious and elegant ; ppearance, not 
unlike (excepting the Colours) a Peacocks-tayl. 

5. I have formerly fent you my way of feeing the motion 
of the Globuls in the Crydallin liquor of the Blood : Having 
fince contrived a more convenient Glafs-pipe for that purpofe, 
I cannot but give you and your Curious Friends notice there¬ 
of ; viz. A B is a "hollow Glafs-pipe from B to O, a- 

bout the thicknefs of a courfe horfe-hair; from O SeeFig.V^ 
to D, about the thicknefs of a Pigeons-quil, and the thicknefs 
from D to A fomewhat flenderer, adplacitum. ’Tis open on 
both its ends, A and B : Into this pipe I brought fome Blood 
from E to F, or from E to C, and then feal’d the end A herme¬ 
tically : Or elfe, I leave the pipe clofed at A, and by the ap¬ 
plication of my hand or breath bring a little warmth to the 
thicked part of the Glafs G, holding the pipe with my two fin¬ 
gers at F, and fo conveying its open enddjLto the Blood, &c. 
Whereupon feme of the Air in the pipe, being by the faid 
warmth driven out at the open end B, it will immediately in- 
deavour to have its former date, and fo attract a little blood 
into the denderer part of the pipe : which pipe I then put from 
A to G into a fmall Copper-pipe, which I had caufed to be fit¬ 
ted to one of my Microfcopes, and which I can move at plea- 
fure, nearer or further ofF, higher or lower. 

6. I did lately view -f fome Blood, in which f In one of the nevu- 
there was much of that Crydallin liquor, and If dtferiked 
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going into the open Air, at a tin** 'when there were prftty ftrong 
guitsoj wind, I iaw> to my great delight, continually, and with¬ 
out any other motion but that of the wind, the red Globuls a- 
gitated pefle-mofle, and as if each Globul had yet a fecond mo¬ 
tion, and that about its axe. 

7. I {hewed to Mr. C. H. and couched in writing, how I had 
obierv’d the Blood, &c. furnilhing him alfo fome of thofe fmall 
Glafs-pipes ; which together with my Letter being fent by 
him to his Son at Paris-, he had this return from him, that they 
had feen no Globuls at all in the blood, but other particles. This 
may happen alfo to others, who are therefore hereby advertifed 
that thole red Globuls, Handing Hill, do foon come to Hick to 
one another, (as I have obierv’d my felf more than once,) and 
being thus carried thorow the Cryliallin humidity, exhibit odd 
and mifbapen particles : Which doubtlefs is the reafoil, why the 
faid Globuls were not leen by the above mention’d perfon, and 
why indeed they cannot be ieen in that cafe. 

8. Thcfe fmall Glafs-pipes, Which 1 am wont to obferve any 
fluid matter with, are doled by me on both ends ; and when I 
come to make ufe of them, I break off with my nail the doled 
ends, that fo the Earthy particles, that fwifn continually in the 
Air, may not get into the pipes, having frequently found, that 
when thofe pipes have been open a while in the Air, they are 
in many places befet with earthy particles and filaments, which, 
without this precaution, might be taken for parts of the mat¬ 
ter itfelf that is under obfervation. 

9. I have heretofore view’d the Fatt of Mutton and Cows, 
and Ihew’d to feveral of the Curious, that it is made up of 
Globuls joyn’d together, which appear’d to my eye, as big as 
■ordinary hail-ftones : Yet are we not to fancy, as if thefe Glo¬ 
buls, and thofe that conftitute a Bone and other folid parts, did 
confill of Globuls perfectly round : For, if that were fo, it mull: 
follow, that the interfaces betwixt luch Globuls would be tri¬ 
angular, or they be fill’d up with other Corpufeies. But you are 
to know, that they are round but on one fide j as, for example, 
c ee FI VI ^ an< ^ ® are two Globuls Fat, that are formed 

** * firft, and the third being a forming, and to be pla¬ 

ced between and above A and B> it will take the form of C, and 
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fo make up the triangular txcpydy FDE, as in the Fig, artnext. And 
thus I think I fee the groffer parts of Fat, not perfectly 
round. And if any of the Curious defire to fee the Globuls, of 
which the greatefl parts of Fat are made up, they may t be 
pleafed to take care, that there be taken a piece of the courfefl 
Fat, and that with the hand it be broken afunder which way 
being obfeiv’d, there will then (yet not always) fome fmall par¬ 
ticles of fat, in the midfl of the fat, be fever’d, which being 
dextroufly applied to the pin of the Microfcope, you will be 
able to fee its form : For if you break off a piece of fat with 
a pin, you will tear the Globuls. 

10. I have lately oblerv’d, that each buble or globul of Fat 
confifls of more than a tnoufand fmall Globuls. Yet 1 am apt to 
believe, that-thole that havenot feen the Globuls in Blood, Hair# 
Bone, &c. w?ll not fatisfie themlelves aboutfeeing theGlobulsin 
the G lobuls of F it, becaufe of their extraordinary minutenefs. 

1 1 . The Fat of fome IVater-joul and F'ijh, though it have 
been view’d by me, yet (hall I endeavor to obferve it again be¬ 
fore communication. 

12. Having view’d the Leans o £two infants, I found therein 
very few round Globuls, bur much more other odd and mifha* 
pen particles, of divers forms fome of which leem’d to con- 
lilt of united Globuls. I was thinking, becaufe thofe Tears had 
rundown the Cheeks, whether all thefe particles might not be 
fcanngs off of the Cuticle. For I prefume, if the Tears of a 
grown perfon, and fuch as are caufed from much grief, and are 
fhed copioufly, were well viewed, there would in all appear¬ 
ance be much more feen in them. 

Ah Account of a notable Cafe of a Dropjy miflaken for Gravidati'•* 
on m a young Woman -, communicated by a Learned and Inqui- 
ftive fhyftian tn Holland, confiderably enlarging the Obfer- 
•vation made, of the Jame Cafe by the famous. Dr. T ulpius, lib. 
4, ObJ. c. 40. 

CO rae years fince, there came to Dr. D. a young Woman of a- 
C 3 bout 17 years of age, unmarried and reputed a Maid, of a 
bond countenance, and Itrong body, having a good ftomach, 
periodice menjlrmtat and wanting none of other due evacuati- 
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